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Study on Damaged Surface Layers in Hot Machining (lIst Report)

Masaki TANIGUCHI

Abstract

The surface treated by cutting with a cutting tool has a layer different from the inside, which

is caused by forces acting on it, the heat generated and the heat applied to it, at the time.
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We call this layer Damaged Surface Layers.

In this report, author makes examinations of Damaged Surface Layers of carbon steel by means

of Local Electric Resistance Heating on which we reported in the previous paper.

1. #& E-

JERRL T BB A DA T b, 204D %
SERBERINIIC L - THOL DHERTO S, W by
JTUTONT BA B &, HNOH 2oL b Hd e
&, ZOM LIS T % H O THRSIM % £ L
MK FoHdeict->THOHn%. zowmh
THIRSPRI OWVEATE L L X7 5 o r DY & 2
DR E O D B M OB S Th 5. L FhuclL ©
NPT L h Uil R BN, 2 ORI T
% JI0FEHT BB L OUIRIIIIT A 5 4L B84 Dfll
CEOWNIERE S B2 ERT 5. k> nkEs
MWIEHREEWA TN B,

T DM AFTRT O TR 22 D pid b,
ZTOIRITOO TR, (1) WY & 3 2
Th @) HEBOEMT L AEE, 8) el
ATZAHFC KW E LT 3,

T2 o 0F D TR N E OBYED 10T} dar
NS TEH D, CAUT DN TS AL k) A
BT A7 D RART X B0 &0 S FE2EPE O
BEREZCEHNL ThHD, bt bicld 35
WAL RS E A D R 22D 45 & OV T AR IS )
FHZO THitgidl, 2O E & T 2105 4UT L8
DAEDIHrEh T 5,

A T BT 450 2 I 148z 0 Ty
AEZLL 12T LA h G M % U ik 8O B 1
IASIANE '/ E R VA

N I 35) C P NSt TR 2

N

2. % B % 4

RBPATAIHL 12 40, 308 2 DD K B> FD &
BWHTH 5,

2-1 K ® =8

ASEBRITHII U 7o PR ASEARS, T s
TZ O 2 Fig, 1TRd. ©J s 2 TR GAK
BROBETY, I v AT — DI L U TG X 250
DT, GHEE U THINLERRR & % > 7 252 M5 (43.2%
20) 2HIVIZ. X ST O R RET B kI3 HeRR 2
Mv7e 225 4 Pl THRL 7o, Toigid 2 m,
HL-300G 70 @5l ies C 2 i (|12 MU R I s
iy PRI, R AR
Fhid b SHEGEM T — 7 = £20B HRMHL 12,

Constant-current heating

apparatus

. Electrode
Itlectrode )

Workpiece

Flt—
—
—

Tool

Fig. 1 Local electric resistance heating apparatus
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Table | Chemical composition and Hardness

of workpiece

C Si  Mn . P S | Hy

0.3¢ | 0.29 0.60 . 0.002 0.012| 175
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Fig. 2 Photograph of cracks on the surface

of specimen
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Fig. 3 Surface roughness of workpiece
Current : 350A

Cutting speed : 127m/min
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Fig. 5 Effect of contact stress on the fatigue
life of specimens
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Fig. 6 Relationship between electric current and
cutting tempetature
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Fig. 7 Vickers hardness distribution of cutting
surface
Cutting speed : 27m/min
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Fig. 8 Vickers hardness distribution below a
contact surface
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